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The air in the PPC was sampled and analyzed for volatile organic compounds by Argonne National Laboratory in fall 1994, at which time PCBs were identified at low levels (1-50 ngL) in some areas. The OSHA-allowable PCB exposure level for workers is 5OOngL (time-weighted average). In this study, additional sampling for PCBs was done by taking wipe samples in areas suspected of having PCB contamination. The PCB survey of the PPC was intended to determine the relative degree of contamination present in the PPC and to assess whether the various structures exhibit PCB levels that exceed either the threshold limit value* of 0.5mg/m3 (skin exposure value for Aroclor 1254) or the workplace exposure levelt of 10 pgA00 cm2.
The results of screening done by Argonne indicate that PCBs in the air of the PPC are well below acceptable levels. The total PCB burden of the surfaces in the PPC appears to be well below the 50-ppm regulatory level.$ However, the study identified contaminated floor surfaces that exceed the acceptable level of 10 pg/lOO cm2 for a workplace. Areas in Building E5618 exceed 1,OOOpg/1OOcm~~ with a high reading of 21,10Opg/1OOcm~ in room C103. Building E5625 has several areas where PCBs exceed 100 pg/cm2. 
Introduction
The U.S. Army's Aberdeen Proving Ground (APG) has been the test site for a variety of munitions, including chemical warfare agents (CWA). The Pilot Plant Complex (PPC) at APG was the site of the development, manufacture, storage, and disposal of CWA. The PPC is located in the Edgewood Area (EA) of Aberdeen, which is situated 21 miles northeast of Baltimore, in the Atlantic Coastal Plain, in an area to the west of Chesapeake Bay (Figure 1) . The area in which the PPC is located sits in the Canal Creek basin. The complex, originally designated Complex 87, was constructed in 1941 prior to the entry of the United States into World War II; it contains nine buildings, as shown in Figure 2 .
The complex was closed in 1986. Since that time, all equipment, piping, and conduit in the buildings have been removed. The buildings have been sampled and declared fiee of surface CWA contamination as a result of air sampling by using the military system (Lattin 1994) .
The air in the PPC was sampled and analyzed for volatile organic compounds by Argonne National Laboratory (ANL) in fall 1994, at which time polychlorinated biphenyls (PCBs) were . identified at low levels (1-50ng/L) in some of the areas (Schneider et al. 1995) . The OSHAallowable PCB exposure level for workers is 500 n g 5 (time-weighted average). Consequently, wipe sampling for PCBs was performed to determine the relative degree of contamination present in the PPC and to assess whether the various structures exhibit PCB levels that exceed either the threshold limit value* of 0.5mg/m3 (skin exposure value for Aroclor 1254) or the workplace exposure levelt of 1Omg/1OOcm~. In addition, the PCB survey will supply supporting information as to whether the total PCB burden of the PPC will exceed the regulatory level (50 ppm) for classifLing demolition rubble as hazardous waste.$ 
Methods and Procedures
Preliminary ambient air monitoring of the PPC was performed in order to assess the relative degree of contamination present (Schneider et al. 1995) . On the basis of the ambient air monitoring data, selected rooms in Building E5625 and all the rooms in Building E5618 were monitored for PCBs. A visual "walk-through" inspection yielded several locations that required sampling, on the basis of the presence of stains or spill marks on the floor that may represent PCB material. In each instance, the perimeter of the soil mark was outlined with a paint stripe to mark its location.
A standard operating procedure, SOP #lo3 (O'Neill et al. 1994 ), identifies the procedures followed by ANL for the measurement of PCBs. Generally, Environmental Protection Agency (EPA) guidelines were followed in collecting wipe samples. All samples were sent off-site to a commercial analytical laboratory for PCB analysis.
In performing this survey of the buildings composing the PPC, any PCB contamination present was assumed to be due to the leakage or spillage of PCB-containing electrical equipment, compressors, hydraulic systems, or transformers and, consequently, to be located on the floors. The results of the preliminary ambient-air monitoring survey (Schneider et al. 1995) had indicated that levels of PCBs present in the air were elevated (compared to general outdoor background levels). In view of the possibility that PCB contamination may exist on the ceilings and walls of the buildings, the PPC was surveyed at night with a fluorescent lamp to determine whether additional PCB contamination could be identified. Time did not permit a survey of the entire PPC. However, a survey of the "high-risk" areas in Building E56 18 did indicate the presence of a -3-fi-diameter fluorescent spot on the wall (C05) in Room C-102. This large area of fluorescent contamination has not yet been identified, but its presence demonstrates that additional survey activity should be initiated at the PPC to clarify the nature of this material and to determine whether any other contaminated areas exist.
Results and Discussion
Analytical resu t s are presented in Table 1 . A discussion of each sampling location is given below. Refer to Figure 3 
Total PCB Content
The total amount of PCBs that would need to be present in the PPC in order to exceed the 50-ppm demolition-rubble concentration, as based on a total rubble value of 11,000 tons, amounts to approximately 1,230 lb (557,000 g). Considering the surface area of the floors in the PPC (-49,000,000 cm2), the average floor surface would have to contain 1,136,000 pg/lOO cm2 to obtain the 50-ppm concentration. The highest reading obtained in this investigation was 21,100 pg/lOO cm2, and the average reading in areas targeted as being most likely to contain contamination was 530pg/100cm2. Therefore, on the basis of the results of this study, and assuming that no "pockets" of PCB contamination exist below surfaces of the PPC, the estimated total building burden is in the m g e of 50 ppb, which is three orders of magnitude below the allowable level.
c No.
Aroclor C o n c e n t r a t i o n a (pg/lOO cm2) indicating that the limit of detection for Aroclor 1260 is actually higher than the 2.5 pg estimated by the commercial analytical laboratory. Field blanks (Table3) showed no evidence of cross contamination in the field or the laboratory. 
